BACKGROUND AND OBJECTIVES: Few evidence-based interventions address adolescent relationship abuse in clinical settings. This cluster randomized controlled trial tested the effectiveness of a brief relationship abuse education and counseling intervention in school health centers (SHCs).
WHAT'S KNOWN ON THIS SUBJECT: Adolescent relationship abuse (ARA) is prevalent in confidential clinic settings such as school health centers (SHCs) and is associated with poor health outcomes. No evidence-based interventions target reduction of ARA in the SHC setting.
WHAT THIS STUDY ADDS:
This study provides the first evidence of the potential benefits of a brief provider-delivered universal education and counseling intervention in SHCs to address and prevent a major public health problem: ARA.
Adolescent relationship abuse (ARA; physical, sexual, or psychological abuse in the context of a past or present romantic relationship) is associated with injuries, poor academic performance, 1 unintended pregnancy, 2,3 sexually transmitted infections, 4 depression, 5, 6 suicidality, [5] [6] [7] and substance abuse. 3, 5 ARA is not uncommon among adolescents seeking care in confidential settings such as family planning and school health centers (SHCs; comprehensive clinics located within high schools) with lifetime prevalence estimates ranging from 40% to 53%. [8] [9] [10] [11] No evidencebased interventions target ARA in the SHC setting.
SHCs represent a unique setting for addressing ARA because of the prevalence of ARA, ease of access to clinical services, [12] [13] [14] emphasis on psychosocial assessments during visits, and potential to engage students through peer leaders. 15, 16 With health reform legislation, SHCs are an authorized federal program essential for health services delivery for adolescents. SHCs offer the opportunity to reach adolescents experiencing ARA (targeted intervention), identify adolescents at risk for ARA (early intervention), and offer universal education about ARA (primary prevention).
Clinic-based ARA assessment can be a step toward helping youth to recognize abusive behaviors. 17, 18 Discussion of ARA during a clinical encounter may enhance adolescents' ability to address such abuse. The School Health Center Healthy Adolescent Relationships Program (SHARP) is a provider-delivered intervention implemented within routine SHC visits. The intervention is universal, inclusive of all genders, sexual orientation, and clinic visit types, addressing a range of abusive behaviors, including cyber dating abuse (the use of social media to abuse a partner). 19, 20 This study uses a cluster randomized controlled trial (RCT) design to evaluate the effectiveness of this brief universal education and counseling intervention to improve adolescents' recognition of ARA, use of resources, and attitudes and behaviors to reduce ARA.
The study's 3 prespecified primary outcomes for the full sample focused on ARA knowledge and attitudes: (1) recognition of abusive behaviors, (2) intentions to intervene, and (3) knowledge of ARA resources. Selfefficacy to use harm reduction behaviors was a secondary outcome. For the subset of patients reporting recent ARA at baseline, additional outcomes were as follows: (1) disclosure of ARA during the clinic visit, (2) recent ARA at follow-up, and (3) use of harm reduction behaviors and use of ARA resources.
METHODS

Description of Intervention and Control Conditions
A team of practitioners, violence prevention advocates, and researchers developed the SHARP clinical guidelines, 21 training slides, and a palm-size brochure that discusses healthy relationships, how to help a friend, and ARA resources. Clinicians and staff at intervention SHCs received a 3-hour training on the SHARP intervention about ARA impact on health and how to introduce the brochure, conduct ARA assessment, and make a warm referral to a victim service advocate (connecting a patient to an advocate via telephone or in person). Provider discussion of healthy and unhealthy relationships is integrated into each clinical encounter with the provision of the palm-size brochure to every patient regardless of reason for visit. Even in the absence of disclosure, patients are encouraged to take extra brochures for friends. SHC providers reported the time required to review the brochure with a student was typically less than a minute but could lead to longer discussions when ARA was disclosed. In addition to the provider-delivered intervention, each of the intervention SHCs involved their youth advisory boards to organize school-wide outreach events to provide ARA information and encourage students to come to the SHC.
Patients attending control SHCs received usual care (ie, standard social history assessments without specific prompts to assess for ARA). In the event of a disclosure, clinicians and staff followed clinic protocol, including referring to advocacy services. The control SHC youth advisory boards conducted other health-and wellness-related outreach events at their schools.
Sample and Setting
Eleven SHCs in Northern California already part of the California School-Based Health Alliance, in proximity to the California Adolescent Health Collaborative in Oakland, California, were recruited to participate in this study. Several of the SHC schools were participating in the federal Safe and Supportive Schools (S3) project, which involves school climate interventions to reduce bullying and violence, which was accounted for in the randomization via stratification. Two of the clinics shared providers, thus were treated as a single cluster. Cluster randomization was selected as the intervention was available to all patients served by a clinic. Ten clinic clusters were evenly randomized into intervention and control arms by using computergenerated randomization. 22 After randomization and before participant enrollment, 3 schools withdrew when new school administrators determined they did not want the SHC participating in research, leaving 8 SHCs Clinic staff from all 8 participating SHCs referred patients (n = 1062) to research staff: 1012 consented (95% participation), 1011 completed the baseline survey, and 939 completed the follow-up survey (93% retention; Fig 1) . Baseline surveys occurred at the time of clinic visit (and during the fall, before implementation of student outreach activities). Follow-up surveys were conducted at the SHCs at a time convenient for participants; 4% of participants were unable to return to clinic because of moving and completed the survey via e-mail.
Measures
Single items assessed sex, race/ ethnicity, grade level, and nativity. Each school's proportion of free lunch was used as proxy for socioeconomic status. SHCs' overall demographic characteristics were obtained from already available clinic data.
The recognition of ARA scale 23 assessed perceptions of abusiveness of relationship behaviors by using a 5-point Likert response from "not abusive" to "extremely abusive" (Cronbach's a = 0.85), modeled as a mean of responses to 10 items. An additional 8 behaviors specific to reproductive and sexual coercion were developed and piloted with the same Likert response as above to assess recognition of sexual coercion, modeled as a mean of 8 items (Cronbach's a = 0.86).
To assess intentions to intervene, participants were presented with abusive behaviors and asked how likely they would be to stop the behavior if they witnessed a peer doing this, 24,25 with 5 responses ranging from "very unlikely" to "very likely" (Cronbach's a = 0.89), modeled as a mean of 9 items.
Knowledge and recent use of ARA resources items measured whether the participant knew about ARA resources (ie, Teen Dating Abuse Helpline, SHC clinical/counseling staff, other hotlines) and whether they had used any of these in the past 3 months, each modeled as a summary score.
The SHARP intervention included discussion of harm reduction to reduce reproductive coercion risk for female participants. Self-efficacy to use harm reduction behaviors was measured with 4 harm reduction behaviors by using a 5-point Likert response from "strongly disagree" to "strongly agree" (Cronbach's a = 0.77). These items were asked of female participants only, and to reduce measurement effect, introduced only at follow-up.
General self-efficacy was measured at baseline by using an established scale, with responses ranging from "not true at all" to "exactly true," scored by using the item means 26 (Cronbach's a = 0.89).
Intimate relationships were defined as "someone you were going out with or hooking up with." Recent (past 3 months) physical and sexual violence were assessed by using 3 items modified from the Conflict Tactics Scales-2 27 and the Sexual Experiences Survey, 28 1 for physical violence and 2 for sexual violence (with and without the use of force or threats). Any affirmative response was coded as recent physical or sexual violence (Cronbach's a = 0.49).
Recent cyber dating abuse was assessed by using 7 items modified from Ybarra et al 29 and Bennett. 30 Any positive responses were coded as recent cyber dating abuse (Cronbach's a = 0.72).
Recent ARA was a combined variable of any physical or sexual violence or cyber dating abuse in the past 3 months (Cronbach's a = 0.72).
The ARA disclosure outcome was assessed in an exit survey immediately after the SHC visit only in patients who answered affirmatively to a broader branching question "Have you ever experienced an unhealthy relationship or been hurt by a sexual partner?" resulting in a different sample than those who reported recent ARA in the baseline survey.
The study was designed to provide 80% power to detect standardized effects of 0.3, conservatively assuming that outcome-specific variance inflation factors from the cluster RCT design could reduce the planned actual enrollment of 1200 students from 10 clinics into effective sample sizes as low as 378. 31, 32 
Analysis
To account for the hierarchical arrangement of the data (up to 2 measurements per student nested within SHCs) and the cluster randomization, survey data analysis methods 33 and multilevel mixedeffects models 34 were employed for statistical inferences. Statistical analyses were conducted by using SAS version 9.3 (SAS Institute, Inc, Cary, NC). 35 Except for the self-efficacy outcome, between-arm adjusted mean differences (AMDs) in over-time changes of continuous outcomes were used to estimate intervention effects (ie, the change in each outcome score attributed to the intervention). Race/ ethnicity, sex, grade, US nativity, and school-level socioeconomic status and S3 program participation were included as covariates. All available data were used, with students analyzed according to SHC treatment assignment. Sample size varied slightly across outcomes based on small amounts of missing data (missingness across outcomes ranged from ,1% to 4%). Because only a general self-efficacy score was assessed at baseline to reduce potential measurement effect related to querying about specific harm reduction behaviors, intervention effects on self-efficacy to use harm reduction behaviors were assessed by estimating AMD by using a mixedeffects model that included the baseline general self-efficacy score as an additional covariate.
For victimization outcomes, multinomial logistic regression models for clustered data were used to estimate mean risk difference (MRD) in victimization at follow-up within subgroups (based on recent victimization status at baseline). 36 Only participants with baseline and follow-up data available for these outcomes were included (81% of the baseline sample); this approach was chosen to elucidate the pattern of abuse over time in each arm. For the ARA disclosure outcome, the clustered data multiple logistic regression model used a reduced set of covariates (S3 program participation, age and school-level socioeconomic status along with the binary intervention group indicator) because of small cell sizes.
Posthoc Intervention Intensity-Adjusted Analyses
The SHARP intervention involved providers discussing healthy relationships with patients and providing a brochure about ARA. Exit surveys completed immediately after the visit (by 95% of participants) demonstrated that in the intervention clinics, 69% (range, 63%-79%) reported having a discussion with a provider about relationships and 55% (range, 38%-74%) reported receiving the brochure. In posthoc analyses, intervention participants were assigned a "score" for intervention intensity, with 0.5 assigned if the participant reported no discussion with provider and no receipt of brochure, 0.75 for either provider discussion or brochure, and 1.0 if the participant received both. Intensity-adjusted intervention effects were estimated by substituting the intervention intensity score in place of the binary intervention indicator used in primary analyses.
RESULTS
Demographic Characteristics and Attrition Analyses
Seventy-six percent of the entire sample was female ( Table 1) . Almost all participants identified as nonwhite (5% white), with no significant differences between intervention and control clinics by race/ethnicity. Schools varied in students eligible for free lunch (37%-79%). Compared with each SHC's demographics, participants were more likely to be female, in higher grades, and selfreport as white, African-American, and multiracial/other. Participants who did not complete the follow-up survey tended to be younger compared with those who completed (P = .09). Noncompleters were more likely to report recent ARA at baseline (63% vs 51%; P = .02). Attrition did not differ significantly between intervention (10%) and control (5%; P = .12).
Differences in Outcomes of Interest at Baseline
Control participants had lower baseline scores on recognition of abusive behaviors and were more likely to report recent physical or sexual abuse at baseline (16% vs 10%, P = .01) compared with intervention participants. Both arms were similar at baseline on recognition of sexual coercion, and knowledge and use of ARA-related resources ( Table 2) .
Female participants were more likely to report any recent ARA victimization at baseline (48% vs 35%, P , .01), as well as recent cyber dating abuse (45% vs 31%, P = .01) and physical or sexual violence victimization (14% vs 10%, P = .07) than male participants. 
Overall Intervention Effects
No differences between intervention and control emerged in intentions to intervene, knowledge of and recent use of ARA-related resources, or selfefficacy to use harm reduction strategies ( Table 2) . Compared with controls, at follow-up, intervention participants demonstrated greater increases in recognition of sexual coercion (AMD = 0.10 [95% confidence interval (CI): 0.01 to 0.18]).
Intervention Effects by Baseline ARA
Among those reporting recent ARA at baseline, intervention participants demonstrated an increase in recognition of ARA (AMD = 0.14 [0.01 to 0.27]) and knowledge of ARA resources (AMD = 0.26 [0.09 to 0.43]) compared with controls ( Table 4 ). Among participants not experiencing ARA at baseline, the intervention was associated with less likelihood of recent physical or sexual abuse at follow-up (7.3% vs 7.4%; MRD = 20.02 [20.04 to 20.001]).
Posthoc Intervention Intensity-Adjusted Analyses
Intensity-adjusted intervention effects were associated with increased knowledge (AMD = 0.25 [0.11 to 0.39]) of ARA resources and increased self-efficacy to use harm reduction strategies (AMD = 0.33 [0.06 to 0.60]) among intervention participants compared with controls ( Table 2 ). For ARA disclosure during the clinic visit, the interventionintensity adjusted odds ratio for the intervention was 9.30 (2.44 to 35.51; results not shown).
DISCUSSION
Findings suggest the potential utility of a brief SHC provider-delivered intervention, which discusses healthy relationships, integrating education, and connection to resources as part of routine care. Changes in prespecified outcomes of ARA knowledge and attitudes for the entire sample were not significant. Exposure to the SHARP intervention was associated with improvements in recognition of sexual coercion, and among youth recently experiencing ARA, improvements in recognition of ARA and knowledge of ARA resources. Disclosure to SHC providers about unhealthy relationships was greater among participants in the intervention clinics. Although the intervention did not have significant effects on use of harm reduction strategies, relative reductions in overall ARA, as well as cyber dating abuse and physical/sexual violence victimization are promising.
The SHCs in this study serve mostly female patients, who reported greater ARA victimization than their male counterparts, consistent with studies that include sexual violence victimization in the measurement of ARA. [37] [38] [39] Intervention effects by sex did not differ significantly. Continued attention to similarities and differences in ARA experiences by sex is needed to enhance ARA prevention.
Brief interventions such as SHARP embedded in clinical settings are a promising strategy for prevention and intervention, yet uptake by providers remains an anticipated challenge. Even with focused provider training, only two-thirds of patients in intervention sites reported having a conversation with a provider about relationships and At baseline, the sample included 495 participants in the intervention arm and 516 in the control arm. At follow-up, the sample included 446 participants in the intervention arm and 492 participants in the control arm. NA, not applicable; -, outcome was not measured at baseline. a Intervention effects are adjusted for baseline grade, sex, race/ethnicity, nativity, school-level socioeconomic status (% free lunch), and S3 grant status. Unless otherwise specified, mixedeffects regression models were used to estimate intervention effects as adjusted mean between-arm differences in baseline-adjusted changes, specifying units of analysis as nested within patients nested within clinics (the units of randomization). b Regression models for clustered survey data (via SAS PROC SURVEYREG) were used to compare arms on baseline outcomes, specifying clinics as clusters. c Only assessed in female patients. d Intervention effects were assessed by estimating AMDs by using a mixed-effects model that included the baseline general self-efficacy score as an additional covariate.
even fewer reported receiving the brochure. Posthoc (as-treated) analyses suggest that intervention receipt was associated with increases in knowledge and use of ARA resources, self-efficacy to use harm reduction strategies, and disclosures about unhealthy relationships to SHC staff. Given multiple pressures on providers and time limitations, scaling up provider-based interventions such as SHARP will require attention to system-level changes. 40 Practice-based supports such as electronic health record prompts and involvement of nonclinical staff may facilitate intervention implementation. Additionally, testing the effectiveness of text messaging, computerized interventions, and related strategies is needed to enhance clinicbased assessment and counseling for ARA.
The SHARP intervention also introduced strategies youth could use to help a friend in an unhealthy relationship. Each of the intervention sites had student leaders presenting information during lunches and assemblies to encourage students to come to the SHC to learn about ARA. Although youth did report increases in knowledge and use of resources in the intervention arm, no changes in intentions to intervene were observed. Given the effectiveness of bystander approaches in preventing interpersonal violence, 41 further studies are needed to identify how to encourage positive helping behaviors among high school students.
Findings should be interpreted in light of several limitations. As a cluster RCT with a small number of clusters, the study may have been underpowered to assess outcomes. Interval to follow-up was short, precluding examining longer-term clinical outcomes.
Differences in demographics across clinics at baseline, while adjusted for in analyses, may reflect other unmeasured clinic differences left unaccounted. Sites were not well balanced at baseline, with a higher prevalence of ARA in control sites. Intervention implementation varied across sites, and the degree to which participants were exposed to any of the school-wide outreach events is not known. Findings from 8 SHCs in 1 region also cannot be generalized to all US high schools. A larger cluster RCT with a greater number of clusters, more geographically diverse clinics, and longer-term follow-up with assessment of health outcomes is needed.
These limitations notwithstanding, this trial provides the first evidence of the potential benefits of a brief universal education and counseling intervention in SHCs to address and prevent a major public health problem: ARA.
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ENGAGEMENT RINGS: A long, long time ago (although not in a galaxy far away) I proposed to my girlfriend, now my wife. We had not shopped for engagement rings, but I had a pretty good idea what she might likea ring with a small sapphire flanked by two smaller diamonds. What was a distinctly unusual engagement ring in the early 1980s has become much more common. As reported by CNN Money (Luxury: November 6, 2014), white diamond solitaire engagement rings are not as popular as they once were. More couples desire nontraditional rings with a colored center stone. Sapphires have become increasingly popular as have rubies and emeralds, while others prefer colored diamonds. The demand for non-traditional rings has, perhaps surprisingly, been fueled by older rather than younger women. Preference for non-traditional engagement rings can be due to a variety of factors. Older women may have a better understanding of who they are and what they want, and do not want to be seen as the same as their girlfriends. Famous women, emulated by women around the world, may opt for sapphire engagement rings just as the much admired future Queen of England has done. Non-traditional rings without an elevated diamond, and having a lower profile, fit better with an active life style. Some are reluctant to buy diamonds that could have come from conflict zones. Of course, it also helps that a sapphire ring costs about half that of a comparable diamond ring. Still, the single diamond solitaire has not gone out of favor and remains a popular choice. The diamond is durable and more resistant to a lifetime of wear and tear. Furthermore, while some mounts and colors may go out of style, the single diamond is unlikely to ever be entirely out of style. As for my wife's ring, the band itself has had to be refurbished a few times but I am happy to report that she still wears it, and that she reports that the style still suits her well.
